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57] ABSTRACT

An 1mproved key and keyboard arrangement for a compact
word processor, the keyboard arrangement consisting of
only twelve toggle keys with each key capable of seven
functions, six of the keys being operated 1n a tactile manner
by the finger tips of each hand. Additional keys are provided
along a vertical edge adjacent to the twelve keys for opera-
tion by the users thumbs. A second embodiment includes a
pair of similar keyboards hinged together, each keyboard
having a single row of six toggle keys movable 1n six
directions and a center depressable function, and a plurality
of keys perpendicular to the six togele keys located along a
vertical edge adjacent to the six toggle keys, each of the six
togele keys having seven functions operated by tactile
manipulation. The six toggle keys on each keyboard portion

and the associated perpendicular keys represent all of the
functions of one half of a standard QWERTY computer
keyboard.

16 Claims, 7 Drawing Sheets
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1

MICRO WORD-PAD WITH TACTILE
MULTIFUNCTIONAL KEYS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to micro word processors in
ogeneral and more particular to a pocket type or fold-up
pocket used for rapid data word processing through multi-
functional keys operated tactilely without the use of map-
ping or modifier keys other than those normally used by
most computer keyboard.

2. General Background

Miniaturization has led to the development of electronic
devices, such as cell phones, pocket calculators and
organizers, which can be easily carried 1n one’s pocket or
purse. Such miniaturization has also led to the further
development of very small micro word processors used for
rapid data entry which can be translated and recorded at a
later time or at a remote site computer. However, most such
small micro word processors have been limited to keyboard
arrangements having very small typing keys or a limited
number of keys used in a single contact mode with a means
for modifying the key’s function. Most such keyboard
arrangements are designed for one hand operation utilizing
specilalty key functions. However, keyboards have been
developed, such as that disclosed 1n U.S. Pat. No. 5,186,555,
wherein a multifunctional key 1s uftilized, thus allowing a
single key to take the place of multiple keys on a standard
typing keyboard. Although utilizing multifunctional keys,
this keyboard still has twenty-six keys, does not utilize the
QWERTY configuration, 1s designed for one hand operation,
and which, when coupled in some manner to a display,
makes 1t bulky and unfit as a pocket computer.

To make a microcomputer as compact as possible 1t 1s
necessary to reduce the number of keys or fold the computer
in some manner, such as that disclosed by U.S. Pat. 5,457,
453. However, the twenty-six key keypad’s size restricts the
down-sizing of such micro wordcomputers.

Theretfore, there 1s a need for a smaller microcomputer
that can be easily carried 1n one’s pocket and which allows
for rapid data entry with both hands 1n a manner similar to
that used with a standard key pad. There 1s a further need to
reduce the size of a keyboard by limiting the number of keys
to less than twenty while retaining the same characters and
functions as that of the standard 104 computer keyboard
without the use of mapping or modifiers.

SUMMARY OF THE PRESENT INVENTION

The present invention combines the current technology of
folding a micro wordcomputer and the reduction of key-
board size by reducing the number of keys required for full
data entry. The combination 1s achieved without the use of
mapping or modifying keys other than that used by a
standard computer keyboard. A micro word computer 1is
herein disclosed which may be constructed 1n one relatively
small, unitized piece capable of being carried 1n one’s
pocket or purse or as two modular portions which may be
folded mto a very compact unit. Such compactness 1s
achieved as a result of reducing the key board to only six
keys on the face of each keypad portion and a maximum of
four keys along each edge, adjacent to the six face keys. One
keypad face portion 1s provided with a display. Each key
utilizes multidirectional switching with up to seven func-
fions. Switches along the edges of the modular portions
provide a unique feature which allows the user to utilize the
user’s thumbs 1n a natural, erconomic manner.
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The operator uses a sense of touch on six keys with each
hand, each key having multidirectional modes so as to allow
cach key to be directed to six directional switches plus a
press down position for a total of seven functions. The
thumb of each of the user’s hands are utilized to manipulate
up to four keys as required, thus reducing the number of keys
to a maximum of twenty, including the auxiliary keys. Akey
arrangement 1s provided whereby all keys are 1n a single
row, thus allowing the operator to maintain contact with four
keys with each hand at all times. The operator then uses the
forefinger and little finger of each hand respectively, to
operate one key to the left and right of the 1nitial four base
keys. The unique seven position key switch configuration
utilizes a multiplicity of simple membrane toggle switches
combined into a single key whereby each of the six toggles
are displaced tactilely by each finger tip, with a seventh
position provided by a center key depression. A second
embodiment utilizes a spring centered, single toggle which
1s manipulated directionally to six switch positions by the
operator’s finger tips, with a seventh position activated by
depression of the key.

It 1s therefore an object of the present invention to provide
a compact, pocket computer for word processing utilizing,
keys which combine a plurality of toggle switches or mul-
tidirectional keys 1n a pocket size case.

A Tfurther object 1s to provide a unique keyboard oper-
ability.

Yet another object of the invention 1s to provide an
improved keyboard, the keys thereof being more ergonomic,

by utilizing the thumbs to operate some keys located along
the edges of the keyboard.

Still another object 1s to provide a full service keyboard
for word processing having less than twenty keys and
whereby such keys combine both directional and push down
modes.

BRIEF DESCRIPTION OF THE DRAWINGS:

For a further understanding of the nature and objects of
the present invention, reference should be made to the
following detailed description, taken 1n conjunction with the
accompanying drawings, 1n which like parts are given like
reference numerals, and wherein:

FIG. 1 1s an 1sometric view of the first embodiment of the
pocket computer 1in the open position;

FIG. 2 1s an 1sometric view of the pocket computer in the
closed position;

FIG. 3 1s a vertical cross section view of the first key
embodiment showing the uppermost toggle function acti-
vated;

FIG. 4 1s a vertical cross section view of the first key
embodiment showing the center function activated;

FIG. § 1s a top cross section view of the second key
embodiment taken along sight line 55 1n FIG. 7, showing the
togele key 1n the neutral position;

FIG. 6 1s partial cross section view of the pocket computer
in the folded or closed position shown m FIG. 2, taken
across the hinge line, showing the toggled key spacing;

FIG. 7 1s a vertical cross section view of the second key
embodiment;

FIG. 8 1s a top cross section view taken along sight lines
8—8 1n Fi1g.10;

Fig. 9 1s a vertical cross section of the second key
embodiment with the key centrally depressed;

FIG. 10 1s a vertical cross section of the second key
embodiment 1n the position shown 1n FIG. 8;
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FIG. 11 1s a top view of the first embodiment 1llustrated
m FIG. 1;

FIG. 12 1s a vertical elevation, side view of FIG. 11; and
FIG. 13 1s’a top view of the second key embodiment.

FIG. 14 1s a top view of the second key embodiment with
no hinge.

FIG. 15 1s a an 1someftric view of the second key embodi-
ment with no hinge.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The compact, word processor, computer keyboard 10 as
first 1llustrated in FIG. 1 1s comprised of two keypads 124,
12b6. The first, or left keypad 124, 1s comprised of an LCD
14, six finger keys on its face 18 and thumb keys 20 located
along 1ts edge. The second keypad 12b 1s connected to the
first key pad by a hinge 24, shown first 1n FIG. 2, located
along the ends of the two keypads 124, 12b. The second
keypad 12b also has six keys 16 on its face and thumb keys
20 located along 1ts edge 22. A menu, or information chart,
space 26 1s provided on the second keypad.

When folded, the keypads 12a, 12b as shown 1n FIG. 2,

make a compact pocket size configuration. A raised ledge 28
1s provided around the perimeter of each keypad face,
serving as a spacer, thus preventing contact of the keys 16
when the keypads 12a, 12b are closed as shown in FIG. 6.

The preferred, or first, embodiment illustrated in FIG. 1
incorporates a toggle key arrangement 16 further depicted in
cross section 1n FIG. 3. This key arrangement 16 1llustrates
a set of seven 1independent togele switches arranged 1n an
oval or elliptical pattern whereby three switches are located
at each end of the oval with the seventh switch located 1n the
center. As seen 1n cross section 1n FIG. 3, each of the seven
toggle switches comprising each key 16 1s operated by a
single finger tip 1n a tactile manner. Each key 16 and its
seven toggle switches are comprised of a composite
layering, further comprising a base layer 30 having a printed
circuit-board which contains conductive sockets 31 con-
nected therein; a rigid insulated layer 32 covering the
conductive sockets 30 and printed circuit board 32; a con-
ductive layer 35 adjacent the insulation layer; a flexible layer
34 adjacent the rigid conductive layer 35; conductive pins 36
having heads at one end 1nserted perpendicularly through the
flexible layer 34 1n a manner whereby said heads are
opposite said conductive layer 35 with the pins being held 1n
non-conductive suspension inside the conductive sockets
31; and a pliable membrane 38, covering the heads 40 of
pins 36 thereby forming perceptible bumps. As readily seen
in FIG. 3, pressure by the users finger tip displaces the pin
36 pivotally about the rigid layers 32, thus allowing contact
between the pin 36 and the conductive sockets 31. With the
rigid layers being conductive circuit boards, electrical con-
tact can be achieved between the rigid layers 32, and the
sockets 31. The center pin 36, or toggle seven located 1n the
center of the oval arrangement 1s treated somewhat ditfer-
ently 1n that an 1nsulating ring 42 as seen 1n FIG. 4 15 used
to prevent togeling of the pin accidentally. Therefore, to
activate this pin the user must depress the pmn 36 1n pur-
poseful manner.

A second key embodiment 21, first 1llustrated 1in FIG. 7,
replaces the oval toggle grouping illustrated in FIG. 1 with
a novel toggle comprised of a single finger key pad 44
supported by a spherical spring plate 46 captured by rim 48;
a conductive stem 50 attached to key 44, extending through
and attached to a conductive layer 52 and further pivotally
attached to a conductive star member 54, which 1s held 1n a
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neutral central position as seen 1 FIG. 5 and 7 due to the
flexible membrane 52 and spherical spring plate 46 and held
in vertical suspension 1nside a conductive cup 56 by a ledge
58. The cup 56 1s further fitted with six contacts radially
oriented around 1ts 1mside wall and a pair of non-conductive,
leaf springs 62, as seen 1n FIG. 8 arranged between each
contact in manner which tends to repel the star member 54
away from the contacts 60. Therefore, togeling the key 44 1n
any ol six directions displaces the star member 54 1n a
manner whereby one of the star’s six arms 1s projected
between a pair of springs 62, thus making contact with only
onc of the six conductive contacts as seen in FIG. 8.
Therefore, with the stem 50 and the star member 54 1n
conductive contact with the conductive circuit board 52,
selective contact can be achieved with any of the contacts 60
by directional movement of the key by the user’s finger tip
as seen 1 FIG. 10. A seventh position 1s achieved by
depression of the key 44 as seen 1n FIG. 9, whereby the star
member 54 1s forced into contact with a conductive socket

64 1n the base layer 30.

The keyboard’s key functions are illustrated in FIG. 11
through 13. The keys 16 in FIG. 11 are arranged with six
keys on the face of each foldable section, designated herein
as the left hand board 12a and the right hand board 12b. The
central four keys 16 labeled a,s,d.f, correspond to the home
keys on most QWERTY format keyboards and are spaced
accordingly for operation by the user’s left hand. The key 16
to the right of the “F” key 1s designated as “G” and again
corresponds to that of the QWERTY keyboard and 1s also
operated by the user’s forefinger. The key 16 located to the
left of the “A” key 1s designated as the “Tab” key and 1s also
operated by the user’s little finger. Each of these keys have
six additional functions corresponding to the keys located
above and below the home keys, as well as other specialty
keys located on QWERTY typing keyboard. The six keys
located on the right hand board 12b correspond to the keys
normally operated by the user’s right hand 1n the QWERTY
format keyboard. A unique difference 1s the location of keys
20 along the edge of each keyboard. A space key 1s provided
on cach board thus allowing the spacing operation to be
performed by the thumb of either hand. Additional specialty
keys, such as Shift, Control, Alternate, Shift Lock and Arrow
keys, are also provided for operation by the user’s thumbs.

It should also be noted that the keyboard arrangements for
both the first and second key embodiments may be provided
as a small desk model 100 by simply deleting the hinge 24
as depicted 1n FIGS. 14 and 15.

Because many varying and different embodiments may be
made within the scope of the inventive concept herein taught
and because many modifications may be made 1n the
embodiments herein detailed 1n accordance with the descrip-
five requirement of the law, it 1s to be understood that the
details herein are to be interpreted as illustrative and not
intended to limit the invention.

What 1s claimed is:

1. A portable, word processor, key and keyboard arrange-
ment comprising the combination of:

a) a portable word processor microcomputer having first
and second keyboard portions, said keyboard portions
being hinged and electrically connected for folding one
over the other, at least one of said portions containing
a display screen;

b) a single row of multifunctional, toggle keys located on
an 1nner face of each said first and second portions, said
togele keys having a distance between adjacent keys
sufficient to permit unhindered, tactile operation by an
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operator’s finger, each of said keys having a plurality of
switching elements, and a means connected thereto to
produce a different, distinguishable functional response
to displacement of said toggle key by an operator’s
finger, corresponding to each of said switching ele-
ments , said single row of multifunctional, keys com-
prises six keys on each of said first and second portions,
cach key having manual means for selectively activat-
ing up to seven functions; and

¢) a plurality of thumb keys arranged linearly along a
vertical side of said first and second portions adjacent
said multifunctional keys 1n a manner sufficient to
permit unhindered operation by an operator’s thumbs
when the operator’s fingers are in contact with said
multifunctional toggle keys, said multifunction, keys
are comprised of:

1) a first, polymeric layer having a plurality of conduc-
tive toggle pins extending perpendicularly through
said layer, said toggle pins having heads projecting
above said layer;

i1) a second, polymeric, layer overlaying said heads
secured to said first polymeric layer;

111) a conductive material layer pierced by and in sliding
contact with said toggle pins, located adjacent said
first polymeric layer opposite said pin heads;

iv) a non-conductive material layer pierced by said
toggle pins adjacent said third conductive material
layer; and

v) a printed circuit board layer having sockets therein
for recerving said toggle pins, located adjacent said
non-conductive layer.

2. A portable, word processor, key and keyboard arrange-
ment according to claim 1 wherein said toggle pins are
arranged 1n an elliptical configuration having three toggle
pins 1n a semicircle clustered near each end of said configu-
ration and a depression pin located at the center of said
clliptical configuration.

3. A portable, word processor, key and keyboard arrange-
ment according to claim 2 wheremn said toggle pins are
pivotal about said conductive material layer, and make
contact between said conductive material layer and said
sockets as a result of toggling said pins.

4. A portable, word processor, key and keyboard arrange-
ment according to claim 3 wherein at least one said toggle
pin 1s fitted with an insulting ring thereby preventing tog-
oling.

5. A portable, word processor, key and keyboard arrange-
ment according to claim 4 wherein said toggle pin 1s fitted
with an insulating ring and makes contact with said socket
by a user depressing said toggle pin.

6. A portable, word processor, key and keyboard arrange-
ment according to claim 1 wherein said multifunctional key
COMprises:

a) a finger key pad having a conductive stem projecting,
therefrom passing through a spherical spring plate held
captive by a rim attached to said keyboard portions,
said spring plate supporting said finger key pad;

b) a conductive material layer spanning said spherical
spring plate and surrounding said conductive stem, said
stem being 1n sliding contact and pivotal relative to said
conductive material layer;

¢) a conductive, star shaped member, having at least six
points, pivotally attached to said conductive stem;

d) a non-conductive tube having inner and outer walls
surrounding said star member, supporting said conduc-
tive material layer, said tube further comprising at least
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6

six electrical contacts projecting through said tube
walls radially oriented around said tube wall 1 an
engaging manner with points of said star shaped mem-
ber;

¢) a pair of non-conductive, leaf springs arranged between
cach electrical contact in a manner which tends to avoid
accidental contact by repelling said star member away
from said electrical contacts; and

f) a conductive cup centrally located below said tube
directly below said star member for receiving a portion
of said star member when said key 1s depressed.

7. A compact portable, word processor key and keyboard

arrangement comprising the combination of:

a) a word processing, microcomputer having a keyboard
and a display screen; and

b) a single row of twelve, multifunctional, toggle keys,
located on a face of said keyboard, said toggle keys
having a distance between adjacent keys suflicient to
permit unhindered, tactile operation by an operator’s
finger, each of said keys having a plurality of switching
clements, and a means connected thereto to produce a
different distinguishable functional response to tactile
displacement of said switching elements by an opera-
tor’s finger tips; and a plurality of thumb keys arranged
linearly along a vertical side of said keyboard adjacent
said multifunctional keys 1in a manner sufficient to
permit unhindered operation by an operator’s thumbs
when the operator’s fingers are in contact with said
multifunctional toggle keys, said multifunctional keys
comprising:

a) a first, polymeric layer having a plurality of conduc-
tive toggle pins extending perpendicularly through
said layer said toggle pins having heads projecting,
above said layer;

b) a second, polymeric layer overlaying said heads
secured to said first polymeric layer;

¢) a conductive material layer pierced by and in sliding
contact with said toggle pins, located adjacent said
first polymeric layer opposite said pin heads;

d) a non-conductive material layer pierced by said
toggle pins adjacent to said third conductive material
layer; and

¢) a printed, circuit-board layer having conductive
sockets therein for receiving said toggle pins, located
adjacent to said nonconductive layer.

8. A compact, portable, word processor key and keyboard
arrangement according to claim 7 wherein said toggle pins
are arranged 1n an elliptical configuration having at least
three toggle pins clustered 1n a semicircle near each end of
said configuration and a depression pin located at the
approximate center of said elliptical configuration.

9. A compact, portable, word processor key and keyboard
arrangement according to claim 8 wherein said toggle pins
are pivotal about said conductive material layer, and make
contact between said conductive material layer and said
conductive sockets as a result of toggling said pins.

10. A compact, portable, word processor key and key-
board arrangement according to claim 9 wherein at least one
said toggle pin 1s fitted with an insulating ring thereby
preventing toggling.

11. A compact, portable, word processor key and key-
board arrangement according to claim 10 wherein said
toggle pin fitted with an msulting ring makes contact with
said socket by a user depressing said toggle pin.

12. A compact portable, word processor key and keyboard

arrangement comprising the combination of:

a) a portable word processing, microcomputer having a
self-contained keyboard and a display screen integral
with said keyboard; and
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b) a single row of twelve, multifunctional toggle keys
capable of performing all the functions of a QWERTY

type computer key board including the function keys
and number pad 1n a single mode, located on a face of

14. A foldable, portable, pocket, word processor compris-

ng:

a) a folding, portable, pocket computer having integral
keyboards and display screen;

3

b) a single row of six keys arranged on each of two similar
said keyboards which are hinged and electrically con-
nected together for folding one over the other, said keys
having a distance between adjacent keys equivalent to

said keyboard, said toggle keys having a distance 5 the natural spacing on a user’s hand;
betﬁieen adja?entbkeys sufficient tof]lg)ermit unlﬁincéerefié ¢) a means for toggling each of said keys tactilely in six
tactile operation by an operator’s finger, each of sai directions relative to a center position and a means to
keys having a plurality of switching elements having up produce a different distinguisiable letter or numeric
to nine functions, and a means connected thereto to function in response to toggle movements of said keys
produce a different distinguishable functional response 10 in each of said six directions;
10 tacttile}disﬁplacefent of sdaid STitdl]_itng e%egl]entl&‘; blz 4l d) a means for activating a seventh function on each of
operator’s finger tips; and a plurality of thumb keys : - - ,
arranged linearly along a vertical side of said keyboard Salc,i keys by depression of said keys; and ,
adjacent said multifunctional keys in a manner suffi- ¢) a single row of at least three keys .located perpendlcu-
cient to permit unhindered operation by an operator’s 15 larly aloqg an (-:-:dge parallel and adjacent to said means
thumbs when the operator’s fingers are in contact with for toggling said keys. _
said multifunctional toggle keys. 15. A method for entering data 1nto a compact, portable,
13. A compact, portable word processor, key and key- pocket type word processor computer comprising the steps
board arrangement according to claim 7 wherein said mul- of
tifunctional key comprises: »p  a) manipulating a set of tqggle keys on sa.id portﬁable
a) a finger key pad having a conductive stem projecting pocket type word processing computer h{wmg an infe-
therefrom passing through a spherical spring plate held gral keyboard portion COMPHSINEG - 4 single tow of
captive by a rim attached to said keyboard portions, twelve toggle keys, on a face ot said key!aoard portion,
said spring plate supporting said finger key pad; atrange dhto Zorrespﬁndf 10 Fge ﬁnlger IS{paCIIﬁg o cach of
b) a conductive material layer spanning said spherical 29 ffluusi-r > A, tez;ct Ct'-lsi?l 1btwe Vlf feys- d avm}g Eeven
spring plate and surrounding said conductive stem, said i I;C all? (111 S;;E eerr :iz siicolfesgi d%;a;veo kials ;see rOS eri%ee é
stem bei‘ng 1n Slid%ng contact and pivotal relative to said WIi)th the fingers tips of each hand; an dy P
conductive material layer; . . . , .
_ _ _ b) manipulating, with the user’s thumbs, a single row of
c) a c?onduc?:t1ve, star shaped member, havmg at least six 5, keys, located along a vertical edge of said keyboard
points, prOtaH? attached toisaldi conductive stem; parallel and adjacent to said twelve keys, operable with
d) a non-conductive tube having inner and outer walls the fingers tips of each hand placed on said twelve keys.
surrounding said star member, supporting said conduc- 16. A method for entering data into a compact, portable
tive material layer, said tube further comprising at least word processor computer comprising the steps of:
alls radially oriented around sid tabe wall in an ) Unfolding & pocket size, micro, word processing com
_ _ _ _ puter having a self contained keyboard and imtegral
engaging manner with points of said star shaped mem- display screen;
ber; b) manipulating tactilely, a single row of six toggle keys,
¢) a pair of non-conductive, leaf springs arranged between arranged on each of two hinged and electrically con-
each electrical contact 1n a manner which tends to avoid 40 nected similar keyboard portions of said computer, with
accidental contact by repelling said star member away the fingers tips of each hand, said computer comprising
from said electrical contacts; and a display screen integral with one said keyboard
f) a conductive cup centrally located below said tube portion, each of said six keys having seven functions
directly below said star member for receiving a portion operated tactilely by each of a user’s finger tips; and
of said star member when said key 1s depressed. 45 ¢) manipulating, with a user’s thumbs, a single row of

keys located vertically along an edge of said keyboard
portions, adjacent to each of said six keys.
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